I. Introduction
Photonic crystals, in which the refractive index changes periodically, provide an exciting new tool for the manipulation of photons and have received keen interests from a variety of fields. In this conference, we would like to review the recent progresses of photonic crystals by focusing on SOI-based two-dimensional (2D) photonic crystals. First of all, some examples of photon manipulation by a combination of line-defect waveguides and point-defect nanocavities are described. Then, the recent remarkable progresses on ultra-high Q nanocavities (Q=600,000) are explained. Figure 1 shows a SEM picture of SOI-based 2D photonic crystal and an example of a manipulation of photons with line and point defects [1] , where photons propagating through a line-defect waveguide are trapped by a point-defect cavity and emitted to free space. The phenomenon can be applied to a photonic-nanostructure device as shown in Fig.2(a) , where the device consists of in-plane arrays of photonic crystals (in-plane hetero photonic crystals) with a different lattice constant of 1.25nm [2] .
II. Examples of Photon Manipulation with Line and Point Defects in Photonic Crystals
Multi-channel add/drop operation was indeed achieved as shown in Fig.2(b) . It was also shown that the heterointerface between the neighboring photonic crystals plays an important role to achieve a photon manipulation efficiency of ~100% [3] . 
III. Ultrahigh Q Photonic Nanocavities
In Fig.1 , photons trapped by the point-defect cavity are emitted to the free-space. The cavity Q factor can be estimated to be 3,800 from the spectrum. If we can increase the Q factor drastically, the leakage of photons via the point defect can be reduced and large-scale photonic integration based on line and point defects can be has been obtained [5] .
Then, a concept of a photonic doubleheterostructure [7] has been introduced to achieve a further drastic increase of Q factor. The theoretical calculation has proved that the electric field distribution in the double heterostructure nanocavity can be very close to the ideal Gaussian function, which minimizes out-of-slab leakage of photons. The measurement result of the cavity Q is shown in Fig.4(b) . The spectrum with an extremely narrow line-width of 
